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A METHOD AND SYSTEM FOR TELEPHONY AND HIGH SPEED 
DATA ACCESS ON A BROADBAND ACCESS NETWORK 

Priority Claim 

We hereby claim the benefit under 35 U.S.C. § 119(e) of U.S. Provisional 
5 Application No. 60/071,346 filed January 14, 1998, entitled "Telephony On A Broadband 
Network." 

Field of the Invention 
This invention relates to the field of broadband access networks, and more 
specifically to a method and system for telephony and high speed data access on a 
10 broadband access network. 

Background of the Invention 
Broadband access networks may provide a viable alternative to present local exchange 
carrier (LEG) loops in providing voice and data transmissions. Although a number of 
innovations have occurred concerning high speed cable modems and radio frequency (RF) 
15 telephony equipment, these innovations do not support both data and telephony well. 
Furthermore, present broadband access networks such as cable systems are susceptible to 
network failures and power outages. During, for example, a power outage, transmission over 
the cable system is not possible. LEC loops have very limited bandwidths; however, the LEC 
loops have separate power sources and operate even during power outages providing for 
20 emergency calls or other lifeline services. 

What is needed is an invention that supports data and telephony access over broadband 
access networks while still providing, at least, basic telephony service during power outages. 

Summary of the Invention 
The present invention provides for a system for providing telephony and high speed 
25 data access over a broadband access network. The system includes a network interface unit 
(NIU) coupled to a telephone line, the NIU coupled also to the broadband access network, 
the broadband access network coupled to an intermediate point-of presence (IPOP), and 
the IPOP coupled to at least one external access network. 

The present invention also provides for a network interface unit (NIU) of a system 
30 for providing telephony and high speed data access on a cable network. The system 
includes a broadband telephone interface (BTI) coupled to a backup local exchange carrier 
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(LEC) line, and a cable modem coupled to the BTI. The cable modem is coupled to the 
cable network. • . :j- • 

The present invention also provides for an office nn a system for providing 
telephony and high speed data access on a cable network. The office includes a network 
interface unit (NIU) having a- broadband telephone interface (BTI) and a cable modem. 
The office also includes a telephone line coupled to the BTI and a cable coupled tp the 
cable modem. - - " v .. . * -v ; i-.^-..„:-. . 

The preisent invention provides for a' network interface unit (NIU) in -a system for 
providing telephony and high speed data access on a cable network. The :NIU includes a 
cable modem and a-means for accessing ai telephone line during- a power outage. 

The present invention provides for an intermediate point-of-presence (IPOP) in a 
system for providing telephony and -high: speed- data access on a broadband access network. 
The IPOP includes means for separating voice iind' dam traffic, means for switching to an 
exteitial abcess network, and iheahs'fbr routing - to = the external: access network. The 
separating means is coupled to the switching means and liie routing means is coupled to 
the switching means. J »■ - ' . ' - ..... • ; r ; . . - , 

The present 5 invehtibn further ' provides for ain intermediate ' pbint-of-presence (IPOP) 
in a system -for providing telephony : and ; h%h- : 'S^ed^data: access on-a> broadband access 
network. The IPOP includes an access 'network termination system (ANTS), a switch 
coupled to the ANTS, and at least one number translation database coupled to the switch. 

The present invention provides for a method for providing telephony and high speed 
data access on a broadband access network. The method includes the steps of providing 
a network interface unit (NIU), coupling a telephone line and the broadband access 
network to the NIU, using the NIU to provide telephony and high speed data access on the 
broadband access hetwork, and using the NIU to support the telephone line during power 
outages: ■ 5 . t, • 

The present invention provides for a method for providing >a network interface unit 
(NIU) in a system for providing telephony and high speed data access on a cable network. 
The method includes the steps of supporting a backup, local exchange carrier (LEC) line 
with a broadband telephone' interface (BTI), using the backup LEC line* during a. failure of 
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the cable network, and accessing telephony and high speed data through a cable modem 
coupled to the cable network. . . . 

The present invention provides for a method for providing lifeline services during 
a power outage -a system for. providing telephony and high speed yd^ta access, on a 
5 broadband access nettoark;nThe method includes the steps of connecting a backup local 
exchange carrier (LEC). line to the system and accessing .the^ backup LEC line. 

Brief Description of the Drawings : . 4 

Figure 1 illustrates ;a; system:* whiqhpnpv^ ^igh n sp§,ed data access 

on a broadband access, network. ;i r . v ■< \ ■ ; /.,'*.•. . . . 

10 vFigure.2» illustrates! an office in- a; system which provides telephony and high speed 

data accession a cable systeifii. / v r .m i~, ■•/.*■ . - ^ - : t 

-*''■'•■■.-•■ • . ."fco.-f: r r ■» ^ Detailed Description , . / ^ . / . 

Figure. 1 illustrates 1 a system^v^icb provides jtelfphp 
on* a broadband acdess networkr in .'accordance wjtth a preferred emb^dinxent of the present 
15 invention. .-The. system ,100; .eompr^eS; offices 10% network ; interf^qe .imits (NJUs) 108, 
personal computers 112, telephones 116, a broadband access network A [2Q> ftp intermediate 
' pointroftpresence^IPQP) a switch 

- 132; .at least one numbers network 140 

and a local exchange ca^i^ri^I^EQ^Une 148. vr/ ^ - 
20 ■:" Each . office 104 comprises the^I^IU 1Q8,. the personal ^computer 112 and the 

telephone 116. The personal computer A 12 is coupled to the NIU 108, the coupling being 
preferably through a local area network (LAN) such as* for example,, an ethernet. As. such, 
there may be a plurality of personal computers 112 coupled to the NIU. The telephone 
116 is also coupled . to the I^IU, There may be more than one telephone 116 within the 
25 office 104 coupled to the NIU either directly or indirectly. Furthermore, the telephone 116 
may include any variety of office equipment such as fax machines, voice grade modems, 
hand sets and internal housing wiping. . 

. Each= office 104 is, coupled to the broadband access network 120 through its NIU 
108. The broadband access network 120 is coupled to the IPOP 124. The broadband 
30 access network 120 in the system 100 is intended to accommodates range of transport 
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technologies such as, but not limited to, hybrid-fiber coaxial cable, mini-fiber node and 
wireless technologies. ' *■ /:i ::: ' - : 

The IPOP 124 Comprises the ANTS 128, the switch 132 arid the at least one 
number translation database 13 6. The ANTS 128 is coupled'to the switch i32 which, in 
turn, is coupled to 'the at least one number translation database T36. The ANTS 128 is 
coupled to the bfbaidband access network 120. In a preferred embodiment, the at least one 
external access network 140 is coupled either to the ANTS 128 and/or to the switch 132. 
In a preferred embodiment, the at' least one external access network 140 comprises a packet 
backbone 141 coupled to the J ANTST28. In another preferred- embodiment, the at least 
one external access network 4 140 coriiprises : an asynchronous transfer mode (ATM) 
backbone (not shown) coupled to the ANTS 128. In another preferred embodiment, the 
at' least one external access network l40 comprises a longdistance carrier network 142 
coupled to the switch 132. In another preferred embodiment, the ' at least one external 
access network' 140 comprises "an LEC network 145 coupled to the switch' 132. In another 
preferred embodiment j the at' least oiie external access network 140 comprises an 
incumbent local exchange carrier (ILEC) network 144' coupled to the switch 132. In 
another preferred' embodiment, f the at least one external access 'network^ 140 corhprises an 
inter-exchange carrier '(TCQ'hetwb^ fee switch 132. : In ahother preferred 

embodiment, the at least one external access network 140 Emprises the -ATM backbone 
(not shown) coupled to the switch 132. The present invention' ' contemplates any 
permutations and combinations of the above possible external access networks 140 and 
possible couplings to the IPOP 124. ' ' ; 

In a preferred embodiment, the LEC line 148 couples the NIU 108 and the LEC 
network 145. 

The general use arid operation of the sy stern 100 will riow be described with 
reference to Figure 1 . A user accesses the broadband access network 1 20 by using existing 
personal computers 1 12 or telephones 1 16 in the office 104. The voice and/or high speed 
data traffic transferred or received by these devices 1 12 and 116 passes through the NIU 
108. The NIU 108 terminates the data-link layer protocol from the broadband access 
network 120 and provides services for voice, high speed data and any combination thereof. 
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High speed data and- .telephony, services share allocated bandwidth in the downstream 
direction as well as in the frequency agile upstream channel. 

A remote data-link layer termination is performed at the IPOP 124 by the ANTS 
128. Voice and high speed data traffic flowing to and from the offices 104 pass through 
5 the ANTS 128. Upstream jyoice and high speed data traffic ,are separated or groomed by 
, the ANTS 128, if necessary, before being forwarded .onwards v In a preferred embodiment, 
: upstream voice traffic may be processed within the ANTS 1 128 whiph connects the voice 
: to a circuit switched public switched telephone network (PSTN). . Upstream data may be 
.. v processed .within the, ANTS i 28 ^before being ; h^nded to a routes In another preferred 
10 embodiment, upstream voice traffic is, separated and routed to, for example, the packet 
backbone L41. Voice traffic is .separated and routed to, for example, the local exchange 
; switch 132. In mother pre/ei^ed emb^im^nt, the ANTS 128 interfaces to the local switch 
132 like a . conventional . subscriber lQ«pp easier (SLC)^ system. t ; 

,■ The system LOO acts jeis ap.LEC, providing voice, service over the broadband access 
15 network 1 2.0 - Qijls originating frorp office 104 l may jb? routed to the Jong distance 
network J42, the IXC network 143 v th? ILEC network 144 or the L^C network 145. 
Incoming long, <#stance calls are xo^te?d .tq. the LEC that serves the local number using the 
- local number port^bihty, database. ^Seyepil numbe^ 136 are typically 

. : ^needed in .order tp , m^jige. call .jrp^ting. t<j „ , ■ r , fi v . 

20 If communication to the . IPOP 124 oyer the broadband access network 120 is not 

possible, lifeline services are provided r through an LEC line 148 connected to the NIU 108. 

Figure 2 illustrates an office in a system which provides telephony and high speed 
data access on a cable system in accordance with another preferred embodiment of the 
present invention. The office 104 houses the NIU 108, the personal computer 112, the 
25 , telephone 1 16, a local area-network (LAN) 212 and a television 216. The NIU 108 further 
,, : comprises. a broadband telephone interface (BTI) 204 coupled to a cable modem 208. 

The office .104 is coupled to the LEC line 148 and the broadband access network 
120, which, is illustrated in this preferred embodiment as a cable network. The LEC line 
148 is coupled to the BTJ 204 which is coupled to the telephone 1,16. The telephone 116 
30 may be one of many telephones in an internal telephone network and may also be legacy 
equipment such as, but not limited to, fax machines, voice grade modems, hand sets and 
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internal housing wiring. The BTI 204 may have a plurality. of standard RJ-1 L /jacks to 
support a plurality of lines of telephony service. ■ rs'.s-r:- 

The cable network 120 is coupled to the cable modem' 208 which is coupled to the 
LAN 212- which is coupled to the personal computer 112; The LAN 212 may be an 
ethernet, for- example, and the personal computer 1 12 . mayvbe a. plurality of personal 
computers coupled to the ethernet. "The cable 120 is also coupled to the television 216. 

In operation and use, the personal computers 112 through an ethernet 212 access 
high speed data ports- in the cable -modem 208. Through the cable modem 208, the 
ethernet 212 is provided, for Sample, internet services; on; the cable network 120. The 
television 216 afccesses voice, high speed data tod combinations thereof directly from the 
cable network 120:" - * ^ ' . - . - :u, ■ •/' . 

In a preferred- embodiment,' ' ! the BTI 108 i provides custom- telephony services 
including, but not limited to, caller-identification, call waiting; tone block, return call, 
repeat call, call block, call forwarding, call forwarding on busy, call forwarding when no 
answer, anonymous call rejection, identa-ring, priority call, three-way calling and blocking. 
Furthermore, a wide ranging list of destinations may be dialed including, but not limited 
to, local calls, directory assistance, emergency calls, recorded announcements, domestic 
long distance calls, carrier-selected long distance calls, toll-free calls, operator services, 
international calls, and so-called 500/700/900 calls. 

The BTI 204 supports voice packetization and a dynamic fail-safe switch to the 
LEC backup line 148. For the telephone ports, in the upstream direction, the BTI 204 
samples the signal, performs speech compression, and performs packetization. The cable 
modem 208 places the packets on the cable network 120. In the downstream direction, the 
BTI 204 receives packets from the cable network 120 through the cable modem 208, 
performs jitter compensation in a playout buffer, performs decompression and plays out 
the samples. The BTI 204 is also responsible for dual tone multi-frequency (DTMF) 
generation and detection, ringing voltage generation and off-hook detection. 

Transmission on the cable network 120 requires power. During power outages, the 
LEC line 148 is used to complete inbound and outbound telephone calls. In a preferred 
embodiment, the transition from the cable network 120 to the LEC line 148 is performed 
automatically and transparently with almost imperceptible performance differences. In 
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some embodiments,- calls; iii> progress at the time of a power loss are dropped, and the user 
must redial. In other embodiments, custom calling features are not available during power 
outages. In another embodiment,' the BTI 204 provides, for, example,- all .PSTN features 
and functions, except dining v the fail-safe mod?.. In the fail-safe,. rpode of another 
5 embodiment, the LEGlbackup: line 148 provides basic plain old telephone .service (POTS). 

In a preferred) embodiment, the NIU 108 provides the architecture^.fpr a migration 
. -plan by accommodating future* nety/orks by providing compatibility with the ATM 
:i . backbone as well as adaptability to iany new. features apd ; functions that.may arise. 

* 'Although^ ther foregoing- -invention ha?, r fee^n^descisbedT - in. terms of certain 
10 • embodiments, other : embodiments wiU.teeeome^pparenito^ose of .ordinary skill in the art 
in view of the disclosure herein. Accordingly, the present invention-is no,t intended to be 
limitedtby. the recitation of ^embodirftents- =biit i?)inten,ded to b,e ciefined solely, by reference 
tor the appended ^claims, t- - vi:;i~ ::\ • " ; r « -r. ; 
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WHAT IS CLAIMED IS : ' " • • , ir.^v. . 

1'. A system for providing telephony and high-speed data access over a 
broadband access network, comprising: 

a } network interface unit (NIU) coupled to. a telephone line; . 
the broadband access network coupled to the NIU; 
■■!• ; ^ intermediate point-of-presence (IPOP) coupled to the broadband access 

network; and ' k . '" ' — - 

• at least one external access network coupled to the IPOP. 

2. The system of Claim !£ wherein the NIU comprises a : broadband telephone 
interface (BTi)V the BTIcoupled to the telephone line: - 

3. The system of Claim 1, wherein the NIU comprises ia cable, modem and 
wherein the^broadband access nefwbrk is' a hybrid-fiber coaxial cable, the cable modem 
coupled to the hybrid-fiber coaxial cable. 

. *-4- - ' -fh-e system of Claim 1; Wherein the IPOP comprises- an access network 
termination system (ANTS) coupled to a switch, the ANTS coupled to the: broadband 
'access -network. - ;»f: j -v:i . .. \ 

5. The system of Claim 4, wherein the » at least -one external access network 
comprises a packet backbone r coupled' tb^tlife : ANTS; ^ " ^r.r ;r * r 2 

6. The system of Claim ^ -H/whereki-the -at-le^ drie 1 external access network 
comprises a long distance network, the Tohg distance' network coupled to the switch. 

1: The system of Claim 4/ wherein the at least one external access network 
comprises an inter-exchange net (IXC) network, the IXC network coupled to the switch. 

8. The system of Claim 4, wherein the at least one external access network 
comprises a local exchange carrier (LEC) network, the LEC network coupled to the switch. 

9. - The system of Claim 4, wherein the at least one external access network 
comprises an incumbent local : exchange carrier (ILEC) network, the ILEC network coupled 
to the switch. 

10. The system of Claim 4, wherein the at least one external access network 
comprises an asynchronous transfer mode (ATM) backbone, the ATM backbone coupled 
to the switch. ' ' ^ 
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1 1 . The system of Claim 4, wherein the IPOP further comprises at least one 
number .translation database, the at least one numjber translation database coupled to the v 
switch. : 

12. The system of Claim 1., wherein the broadband access network is a wireless 

network. : • . j ; \ - ■ . ! » 

13. The system of Claim l y wherein the at leas^. one .external access network 
comprises an asynchronous transfer mode (ATM) backbone. ... . .. 

14. A network interface Unit (NIU). o£a sysjten^for providing telephony and high 
m: speed data access on a cable network, cgmpijising:^ . \ rt { -,. Xt r > v 

a broadband telephony .ipterfaqe- ($TI) coupled to a. backup; lQcal exchange 

. , carrier (LEC>rlin^^and . • 'ly-.i.-'.i. / ■■: i, 

v.,* „- a cable^modem QOupIedAe thp BTl„the cable modem coupled to, the pable 

network. :: 1 :, . ^:V . : ?! 

. ... 15.. An.oifiee,ifll^^ 
t / on a cable networJcv;compFri$ing:r .-..i;*-* • ; jv.., ;> ... r tl - 

a network interface unit (NIU) including a broadband telephone interface 

■ (BTI) andxa cable j£pdem; :i r L ,- y \ ia 5 o ^r- ;••■•» . n 

a telephone line cpupl^ t^fthejBTI* and . , . . * .. . f 

. ' , - .... :.; : *a, q^bte:€Oi®tedh$a ,the f pa&i©. piodenpf. > . • p . 

: ; : 16. k The. office ofkQiaim 15,^ wherein the-BTI has at least one RJ-11 jack, 

17. The. office of Claim IS, further comprising at least one telephone coupled 
to the BTI. 

18. - The office of Claim 15, further comprising legacy equipment in the office, 
the legacy equipment coupled to the BJI. . 

19. The office of Claim 15, further comprising ,aa ethernet and a personal 
computer, the personal computer coupled to the cable modem through the ethernet. 

20. The office of Claim 15, further comprising a television coupled to the cable. 

21. , The office of Claim 15, further comprising a monitor coupled to the cable. 
22 : . ;The office of Claim 15, wherein the cable is a hybrid-fiber coaxial cable. 
23. A network interface unit (NIU) in a system for providing telephony and high 

speed data access on a cable network, comprising: 
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* a cable modem; and . . . ; • - U ,l : \ 

a means for accessing a telephone line during.a pbwer outage. 

24. An intermediate point-of-presence (IPOP) in * a " system for providing 
telephony and high speed data access on a broadband access "network, comprising: 

means for separating voice and data traffic-; • ..• 

means for switching to an external access network, the separating means 
coupled to the switching means; and 

means for routing to the external access network, the routing means coupled 
to the switching means. 

25. An intermediate point-of-presence (IPOP) in a system for providing 
telephony and high speed data access on a broadband access network, comprising: 

an access network termination system (ANTS); 
a switch coupled to the ANTS; and 

at least one number translation database coupled to the switch. 

26. A method for providing telephony and high speed data access on a 
broadband access network, comprising the steps of: 

providing a network interface unit (NIU); 

coupling a telephone line and the broadband access network to the NIU; 
using the NIU to provide telephony and high speed data access on the 
broadband access network; and 

using the NIU to support the telephone line during power outages. 

27. A method for providing a network interface unit (NIU) in a system for 
providing telephony and high speed data access on a cable network, comprising the steps 
of: 

supporting a backup, local exchange carrier (LEC) line with a broadband 

telephone interface (BTI); 

using the backup LEC line during a failure of the cable network; and 
accessing telephony and high speed data through a cable modem coupled to 

the cable network. 
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i S . comprising the steps of; , 

connecting & backup local exchange carrier (LEC) line to, the systern; and 
accessing the backup LEC line. * ; 
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